Purification and characterization of an N-acetyl-beta-D-glucosaminidase from cortical granules of Xenopus laevis eggs.
The enzyme N-acetyl-beta-D-glucosaminidase was purified from the cortical granules of Xenopus laevis eggs using affinity chromatography, gel filtration, and density gradient centrifugation. The enzyme had a molecular weight of 37,000-40,000 as determined by polyacrylamide gel electrophoresis and density gradient centrifugation, had a Km for p-nitrophenyl-beta-D-N-acetyl-glucosaminide of 0.66 mM and a Ki for glucosamine of 4.3 mM. The kinetic properties of the cortical granule enzyme were similar to the enzyme isolated from jack bean. Treatment of unfertilized eggs with the enzyme isolated from cortical granules or jack bean rendered eggs unfertilizable. Loss of fertilizability was proportional to the product of time and enzyme concentration, consistent with an enzymatic mechanism being responsible for the loss of fertilizability. The amount of enzyme present in the perivitelline space was approximately the same as that which reduced fertilizability by 50% in one hour. We suggest that the action of cortical granule N-acetyl-beta-D-glucosaminidase on egg integuments may function as a block to polyspermy at fertilization.